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EXECUTIVE SUMMARY 

This site has been placed in the ERRIS/CERCLIS data base as a result 
of its identification during the Surface Impoundment Assessment (SIA) 
Certain other sites have recently been added to CERCLIS because of 
their similar ownership, operator, or proximity to an identified SIA 
site The information contained in Section II Site Name and Location 
items 01 thru 10 may be found to vary from the existing CERCLIS infor­
mation, the information contained on EPA Form 2070-12 should be used 
henceforth as more accurately identifying the site name and location 

Information to complete Form 2070-12 has been acquired from a number 
of sources including, but not limited to, SIA printouts, CERCLIS, the 
Illinois State Reclamation Plan for Abandoned Mined Land, and county 
plat books Considering the age,, of certain information, and the lack 
of specificity, some interpretation and judgement has been required 
in reporting all information Where duplication of material with a 
moderate confidence level occurred, that information has been reported 
Where conflicting data has appeared, the most current information with 
the highest degree of confidence has been used 

The materials of major concern at this location, with potential environ­
mental impact, would be gob piles, acid mine drainage, and impoundments 
to retain mine drainage and coal wash plant process waters Low pH 
and high iron concentrations have long been associated with mine 
drainage Iron pyrites and marcasites (FeS2) constitute approximately 

of Illinois coals and thru a complex oxi-
and FeS04 pi'oviding the sources for low 
More recent concerns are being raised 

constituents of mine run coal, which are 
mineral fraction and removed to the gob 

25% of the mineral fraction 
dation reaction yield H2SO4 
pH and Fe release problems 
because of the heavy metal 
contained primarily in the 
pile, with the pyrites, during initial processing 

USEPA publication EPA-650/2-74-054 summarizes work done by the Illinois 
State Geological Survey and raises points of concern for this area 
of Illinois Pages 33 thru 50 of this report summarize analytical 
results obtained on four major Illinois coals and fractions of the 
coals obtained by specific gravity separation techniques Looking 
at the Herrin #6 coal member, fractions of 1 60 specific gravity and 
greater, metals are reported in the following ranges 

Low High Low High 

As 
Cd 
Cr 
Cu 
Hg 
Mn 
Mo 

23 0 
4 8 
31 
61 
0 68 
74 
14 

244 0 ppm 
152 0 ppm 
71 0 ppm 
89 0 ppm 
3 80 ppm 

457 ppm 
215 ppm 

Ni 
Pb 
Sb 
Se 
V 
Zn 
Zr 

76 
210 
2 8 
6 8 
60 
570 
21 

102 ppm 
2162 ppm 
12 0 ppm 
21 0 ppm 
85 ppm 

15170 ppm 
32 ppm 
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Comparing the above information against surface water quality data 
reported in "Hydrology of Area 35, Eastern Region, Interior Coal 
Province, Illinois and Kentucky" published by the U S Dept of Interior, 
Geologic Survey, open file report #81-403, portions of which are 
attached, one begins to grasp the potentials for environmental degra­
dation presented by mine drainage In the USGS study, the maximum 
concentration of Ni found upstream of mining activity was 10 ppb, whereas 
downstream, the maximum value was 630 ppb Mean values of Ni found 
were 6 1 ppb upstream, and 113 ppb downstream The values for Ni repre­
sent a 63 fold increase of downstream maximum over the upstream maximum 
Increases in the maximum concentrations of Cu were 27 fold, Zn at 32 
fold, Mg at 11 9 fold, and Al at 2,238 fold increase 

The Illinois Department of Mines and Minerals and numerous private 
firms are involved in reclamati'on/remediation activities at a number 
of these sites It is entirely possible that this site presents no 
hazard at this time, but the reverse is also possible There is no 
evidence to indicate waste disposal, other than that associated with 
mine activity A low priority has been assigned and site inspection 
activity should be considered on a representative selection of these 
sites on a time available basis A higher priority was not assigned 
because of the regional scope of these sites and the high probability 
of existing remedial activities at high pollution potential sites 

RML tk 4/8/49(3/21/86) 
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8 0 SURFACE WATER (Continued) 
8 2 SURFACE-WATER QUAUTY (Continued) 

8 2 4 IRON 

IRON CONCENTRATIONS ARE HIGHER 
DOWNSTREAM THAN UPSTREAM OF MINING 

w^ 

Dissolved iron ranged from 0 to 640 micrograms per liter (ng/U at sites 
upstream of mining and from Oto 1,100,OCX) tig/L at sites downstream 
of mining Total recoverable iron ranged from 100 to 31,000 iig/L at 

the upstream sites and from 0 to 2,100,000 ug/L at the downstream sites 

Iron IS the fourth most abundant element m the 
Earth's crust with 4 7 percent (Petruca, 1972) It is an 
miportant constituent of the surface and ground waters 
m this area because of its abundance m the sedimentary 
rocks of the Peimsylvanian System Under natural condi­
tions, m sedimentary rock and ground water, iron is 
found primarily m the ferrous form (Fe*^) It is the 
abundance and the mstabibty of ferrous iron, when 
exposed to au, that probably mfluence many chemical 
reactions downstream of imnmg Surface nunmg 
processes mcrease the amount of iron available to the 
system by exposmg more surface area of iron beanng 
minerals to weathenng conditions Geologic and erosion 
al factors at sites upstream of mimng mamtain fairly 
stable concentraUons of iron m streams 

At sites upstream of mining, the measured range of 
concentration for dissolved iron was from 0 to 640 Mg/L 
with a mean of about 110 Mg/L At sites downstream of 

mining, concentrations of dissolved iron ranged from 
0 to 1,100,000 Mg/L with a mean of about 20,000 Mg/L 
or approximately 20 miUigrams per bter (mg/L) 
(fig i 2 4-1 and S2 4-2 and table 8 2 4-1) 

Total recoverable iron for the sites upstream of 
mining ranged from 100 to 31,000 Mg/L with a mean of 
about 2,400 Mg/L Total recoverable iron for the down­
stream sites ranged from 0 to 2,100,000 Mg/L with a 
mean of about 37 800 Mg/L or approximately 38 mg/L 
(fig 8 2 4 I and 8 2 4 3 and table 8 2 4-2) 

Concentrations of dissolved iron m surface water 
seldom reach 1 mg/L (Amencan Pubhc Health Assoaa 
uon, 1976, p 207) For the upstream sites, the entire 
range of values is well below this level The surface water 
of areas downstream of mining sometimes exceeded 
1 mg/L of dissolved iron 

^™° Upstraun 
(dissolved 
milligrams Downstnani-^ 
per bter) 

0 110 Mean 640 Maximum 

0 Minimum •H 20 000 Mean 

UpstrcuB 
100 Minimum Iron 

recoverable nnnmtt—m ^0 Minimum 
micrograms 
per liter) 

2,400 Mean 31 000 Maximum 

37.800 Mean 

I I I I I I j_L I I I I m l 1—Ll 1 I I III 

1,100 000 Maximum 

2.100.000 Maxiqmm 

I l l I I 

100 1000 10.000 100.000 

Ftgorc 8.2.4-1 R u f e of dlasoKcd fron aoA total reeorcfiWe tttm conccBtntioitt 
measmrcd at sites npstnan and dowutrcam of mining 

1.000.000 
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8 0 SURFACE WATER (Continued) 
8 2 SURFACE WATER QUAUTY (Continued) 

8 2 5 MANGANESE 

CONCENTRATIONS OF DISSOLVED AND TOTAL RECOVERABLE 
MANGANESE ARE HIGHER DOWNSTREAM THAN UPSTREAM OF MINING 

WAS 

Mean values of dissolved and total recoverable manganese concentrations 
were approximately 7 to 10 times greater at the sites downstream of 

mining than at the upstream sites 

Manganese is a common element widely distnbuted 
m igneous rocks and soils but its total abundance m the 
Earth's crust is small enough to put it m the hst of 
"trace" elements Manganese and iron have similar elec 
tromc configuraUons and behave similarly Because 
manganese has a lower affinity for oxygen, it stays in 
solution longer than iron (Rankama and Sahama, 1950) 

For the sites upstream of nunmg m the study area 
the measured concentrations of dissolved manganese 
ranged from 30 to 4 900 micrograms per bter (Mg/L) 
with a mean of about 560 Mg/L This compares to a 
measured range of 20 to 91,000 Mg/L and a mean of 
about 4,100 Mg/L for the sites downstream of mmmg 
(fig 8 2 5 1 and 8 2 5 2 and table 8 2 5 1) 

Total recoverable manganese for the sites upstream 
of mmmg ranged from 30 to 3 900 Mg/L with a mean of 

about 570 Mg/L Downstream of mmmg the measured 
values of total recoverable manganese ranged from 20 to 
240,000 Mg/L with a mean of about 5,590 Mg/L (fig 
8 2 5 1 and 8 2 5 3 and table 8 2 5 2) 

Accordmg to Rankama and Sahama (1950) the 
Mn Fe ratio m natural carbonate waters is about 5 1 
This ratio is approximated by the upstream data for 
which the mean dissolved manganese value was 560 Mg/L 
and the mean dissolved iron value was 110 Mg/L The 
mean values of dissolved manganese and dissolved iron 
for the downstream sites are 4 100 Mg/L and 20 000 Mg/L, 
respectively, resultmg m a Mn Fe ratio of 0 21 1 This 
decrease m the Mn Fe rauo reflects the relatively large 
upstream to downstream mcrease m iron concentrations 
compared to manganese concentrations 

Manganese 
(dissolved 
micrograms 
per bter) 

Manganese 
(total recoverable 
oucrograms per 
bter) 

Upstream 
Downstream 

Upstream 
Downstream 

30 Mmimum '% 
20 Mimmum 

30 Mimmum 
20 Minimum 

' I I i l l l i l 

5 ^ Mean 4.900 Maximum 
4,100 Mean 91 OOP Maximum 

570 Mean 3,900 Maximum 
5 590 Mean 240,000 Maximum 

I I I I I I 1 1 1 \ — I I I I I I I I I I 1 I I 1 1 l l 

JQ 100 1000 10,000 100 000 

Figure 8 2.5-1 Range of dissolved and total recoverable manganese concentrations 
measured at sttes upstream and downstream of mining 
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8 0 SURFACE WATER (Continued) 
8 2 SURFACE WATER QUALITY (Continued) 

8 2 6 SULFATE 

SULFATE CONCENTRATIONS ARE HIGHER DOWNSTREAM 
THAN UPSTREAM OF MINING 

Concentrations of sulfate ranged from 12 to 500 milligrams per liter (mg/L) 
at the sites upstream of mining and from 15 to 12,000 mg/L at die downstream sites 

Sulfate concentrations at downstream sites can be estimated using die equation 
SULFA TE = 064 (SPECIFIC CONDUCTANCE) - 2 1 0 

Sulfur occurs m the coal and assoaated strata as 
metalbc sulfides, mamly m the form of pynte (FeSj) 
and marcasite (FeSj), which are also sources of ferrous 
iron When oxidized, the sulfides yield the sulfate ion 
and feme oxide At the sites upstream of mmmg. the 
sulfates are probably mtroduced to the water from 
stream cuts through exposed Pennsylvaman rocks This 
would be a fairly steady source of sulfate with erosion 
and oxidation contnbutmg to the dissolution of sulfate 
matenals 

The measured concentrations of sulfate at the up­
stream sites range from 12 to 500 mg/L with a mean 
value of 140 mg/L for all the observations at all the up­
stream sites The upstream sulfate data contrast sharply 
with sulfate data for the downstream sites (table 8 2 6 1) 
The mean downstream sulfate value of 760 mg/L is 
larger than any value at an upstream site, and the maxi 
mum value of 12,000 mg/L is 24 times that of the largest 
value found at an upstream site (fig 8 2 6 1) The mim 
mum sulfate value of 15 mg/L at the downstream sites is 
approximately the same as the mimmum at the upstream 
sites 

The contrast m sulfate concentrations between the 
''sites upstream and downstream of mmmg, as seen m 

figure 8 2 6 2, suggests the hi^er sulfate concentrations 
downstream of mmmg probably result from the mcreased 
exposure of sulfide bearmg mmerals to weathermg m the 
nuned area Toler (1980) related annual sulfate loads to 
the area of surface mmes as a percentage of total dram 
age area and showed that m southem lUmois sulfate can 
be used as an mdicator of mme dramage (fig 8 2 6 3) 

For the sites downstream of mmmg a comparison 
was made between sulfate concentrations and specific 
conductance There is a strong correlation (correlation 
coeffiaent = 0 93) between the two variables m the 
range for speafic conductance from 400 to 5,000 
Mmho/cm at 25°C By usmg the regression equation 
represented by the bne on the accompanymg illustration 
(fig 8 2 6-4), sulfate concentrations can be estimated at 
sites m the area downstream of mmmg from measure 
ments of specific conductance between 400 and 5,000 
Mmho/cm at 25''C 

SASC 
S T A T 
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8 0 SURFACE WATER (Continued) 
8 2 SURFACE-WATER QUALITY (Continued) 

8 2 7 ALKALINITY AND ACIDITY 

ACIDITY VALUES ARE HIGHER DOWNSTREAM THAN 
UPSTREAM OF SURFACE MINING AREAS 

Only one site upstream of mining had measurable acidity Twenty-one sites downstream 
of mining had acidity values ranging from 0 1 to 99 milligrams per liter (mg/L) as the 

hydrogen ion (H''') Alkalinity values ranged from 0 to 390 mg/L as calcium carbonate 
(CaCOj) at the upstream sites and from 0 to 520 mg/L as CaCO^ at the downstream sites 

Aadity is defined as "the quantitative capaaty oC 
an aqueous media to react with hydroxyl ions" and is* 
expressed m mg/L as the hydrogen ion (H*) It is an 
important parameter to measure m areas affected by sur 
face nunmg because when present m significant amounts 
It IS an mdication that acid fonrung matenals are mter 
actmg with the surface water Alkalmity is defined as the 
capacity of the solution to react with hydrogen ions and 
IS commonly reported m mg/L as CaCOs even though 
CaCOa may not be the source of or be responsible for 
all the buffermg capability 

One site upstream of mmmg had measurable aadity 
Twenty three of forty-eight sites downstream of mmmg 
had measurable acidity that ranged from 0 1 to 99 mg/L 
as H* (fig 8 2 7 1 and 8 2 7 2 and table 8 2 7 1) 

Alkalmity at sites upstream of mmmg ranged from 
0 to 390 mg/L as CaCOa with a mean of 92 mg/L as 
CaCOa The sites downstream of mmmg had a range m 
alkalmity from 0 to 520 mg/L as CaCOa with a mean 
of 88 mg/L (fig 8 2 7 1 and table 8 2 7 2) 

Although mean values for alkalmity at the upstream 
and downstream sites are similar (fig 8 2 7 3), variations 
between sites, espeaally downstream of mmmg, are 
great Surface nunmg exposes not only the pyntes and 
marcasites (acid formmg matenals) but also the lime 
stones (source of CaCOa) of the Pennsylvaman System 
The vanabibty of alkalmity values at the sites down 
stream of mmmg may depend on the amounts of lime 
stone exposed durmg muung 
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Figure 8 2 7-1 Range of acidity and alkalinity valncs at sites npstrcam and downstream of mining 
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8 0 SURFACE WATER (Continued) 
8 2 SURFACE WATER QUALITY (Continued) 

8 2 8 TRACE ELEMENTS AND OTHER CONSTITUENTS 

CONCENTRATIONS OF TRACE ELEMENTS 
VARY IN THE STUDY AREA 

Concentrations of many trace elements and other water-quality constituents 
differed between sites upstream and downstream of surface mining 

Concentrations of many dissolved constituents 
differed between sites upstream and downstream of 
nunmg as shown m figure 8 2 8 1 In water, copper, zmc, 
boron, calcium mckel, magnesium, and alununmtr all 
had higher mean concentrations downstream of mmmg 
than upstream Concentiations of carbon dioxide m 

water and total iron m the bottom material were also 
higher downstream of mmmg. Mean concentrations of 
total manganese m bottom material showed bttle differ 
enoe between upstieam and downstream sites Dissolved 
chlonde concentrations were less downstream than up­
stream of mmmg 
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